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The steady dstate crrosion current for
homogeneous corrosion in aluminium / auminium oxide /
eledrolyte systems is known to depend on severa
parameters as temperature, pH and composition of the
eledrolyte. The dired measurement of the @rrosion
current provides only information on the overall process
and its dependence on the crrosion conditions. Further
investigations on this g/stem are generally difficult since
most methods need a significant deviation from the
equilibrium conditions. Asauming the validity of the
Cabrera Mott model a thermally adivated hoppng
mecdhanism is necessary for the ionic transport in the
oxide. For a predse determination of the adivation energy
and a separation from concurrent proceses gich as
dieledric relaxation and eledronic tunreling an
investigation in awide temperature range is mandatory. To
overcome the temperature limitations of wet
eledrochemistry MIM-systems (metal / insulator /
metal-systems) with anodic oxide films from steady-state
corrosion conditions were investigated.

Aluminium samples were drawn from the
eledrolyte under steady state corrosion conditions with
potential control and covered with an evaporated silver
layer [1]. The samples were mounted in an UHV chamber
and current transients after voltage steps were recorded in
the temperature range from 42 K to 420K (seefig. 1). In
the first few microseconds the aurrent transient is
dominated by the darging of the caadty. From 10
microseconds to 10 milli seoonds the aurrent deareases
with a nealy -1 dope in the double logarithmic plot.
Finally the time independent tunrel current sets in. Figure
1 shows that only the first one is amost independent on
the temperature.

Figure 2 shows charaderistic aurrents in the
relaxation domain (t = 1 mstaken from figure 1) and in the
tunrel domain (t = 1 s) as a function of the temperature.
The temperature dependence of the relaxation currents can
be eplaned by a thermaly adivated emisson of
eledrons from the trap states to the conduction band. By
applying a model originally suggested by Simmons and
Taylor [2] trap state distributions are derived, which
explain the temperature dependence of the tunrel current.
The trap state distribution is a result of the steady state
corrosion condition.

This result is discussed in terms of charge
transport throughthin aluminium oxide films and alows a
precise prediction of the breakdown stability.
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Fig. 1.

Current transient after a voltage step from 0V to 0.3 V of
an auminium / auminium oxide / silver system at
temperatures between 361K, 289K, 200K, 148K, 77K
and 42K.
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Fig. 2:

Charaderistic currents as a function of the temperature
(taken from fig. 1).



